Enhanced retention of celecoxib-loaded solid lipid nanoparticles after intra-articular administration.
The objective of this study was to determine whether the retention of celecoxib in inflamed articular joints of arthritic rats could be enhanced by incorporation of the drug into solid lipid nanoparticles. Celecoxib-loaded solid lipid nanoparticles (SLN) were prepared by emulsification and high-pressure homogenisation, then characterised by particle size analysis and scanning electron microscopy. In vitro drug-release studies indicated that the nanoparticles exhibited sustained release of celecoxib and the release pattern followed quasi-Fickian diffusion. The biocompatibility of solid lipid nanoparticles was evaluated by histopathology of the rat joints after intra-articular injection in normal rats. Celecoxib and celecoxib-loaded SLN were labelled with (99m)Tc and the labelling parameters were optimised to obtain maximum labelling efficiency. The labelled complexes were administered intra-articularly and the pharmacokinetics and biodistribution were determined. The nanoparticles showed no inflammatory infiltrates 3 and 7 days post-intra-articular injection, proving their biocompatibility and suitability for intra-articular use. Free celecoxib underwent rapid clearance from the inflamed articular joints into the systemic circulation, while the celecoxib-loaded SLN were associated with significantly lower blood levels compared with free celecoxib. Free celecoxib was found to have been extensively distributed to organs of the reticuloendothelial system such as the liver, lungs and spleen. In contrast, celecoxib-loaded nanoparticles demonstrated significantly lower distribution to the reticuloendothelial organs. The articular concentrations of celecoxib-loaded nanoparticles in the inflamed joints were 16-fold higher at 4 hours post-injection and 15-fold higher at 24 hours post-injection than free celecoxib concentrations, indicating greater and prolonged retention in the inflamed articular joints. Celecoxib-loaded SLN with its greater intra-articular retention and sustained-release properties would be a beneficial delivery system for the effective treatment of arthritis and is expected to result in prolonged anti-arthritic activity of celecoxib.